10/560801 

WO 2005/064692 1 PCT/JP2004/017756 

MK0te 5 dFCT/FT0 15 DEC 2005 

w m m 

[oooi] *mm&. {t&m*mttm. mm®, #ks*a* jvw^ wvmik 
^m^mummt^o tit, *&m&. m^mTtm, inbm%mA 

[0002] Ib^5c^> niB]K7ClS^itmB^7C*Sr&#i-S'fb^¥#(*: Ofr/Va^?-* 
hM«^Ofc^^ft)^fc5CuInSe (CIS)XttGaSr@»LfeCu(In, Ga)Se 

2 

(ClGS)d^*S3fcRJR«Sr«l^*J»*li&fll«ltt, Kv^/i^H»*Sr*U 

2 

[0003] ^5fe^CISi:^mmsu ; ^^ocIGSi:^mm•c«^ cismRxtciG 

[0004] CISJ^XfiCIGS^5fe^lR®^LT#^c^<D*MW^±^«:?&«,S|gi 
[0005] ft#<&;*:|&S?l!n?J*, '*y77-MK\t±\ZCdSm&m^htlX%it, LfrU Cd 

##fF^C^l:Jpn.Appl.Phys.Vol.35(1996)pp.4383-4388, rTT^— ^3 

y ^ Zn-aW^K /^7r*-Wir— 7*— #y^y^7^y CuInSe2 ^ 
— *K v-^-y-f/VA ir/VXj (Application of Zn-Compound Buffer Layer 

forPolycrystalline CuInSe2-Based Thin-Film Solar Cells) 
[0006] Ld»L,tt*©*CM^b^¥*#il*fflV^#Cd»/<y7r-Jir^*fitt 



WO 2005/064692 



2 



PCT/JP2004/017756 



[0007] *%w\x mzvt&tDrmm&irztcib, m^n^om^m^m^m 
[ooos] *mw<Dfc&®*m&mi^ 

C. Ilai^Tn^ 
C. Ila^TC^ 

[ooio] *B^o*^mm«, mmtmmmt^mmtit^^mi^mmmmmm^ 
b. mtRxfmnfrbm\*M&ft<bb-^<Dyt%. rv 

C. Ila^TC^ 



WO 2005/064692 3 PCT/JP2004/017756 

[0011] *%w<D±®nm<Dm&ifmK, mutmmmt%mumtit^m^mi^mt 
mm(Dum\mm^titcm^mmmtmm^<b-hmmb%:mm^x, 

C. Ila^TC^ 

[0012] [Emmm, *%wo-mmmfctett±mnm<DMi&zmttWrmmxhz 0 

[|H2]|l|2tt, *|§PJO^»j3{^(t^^^^#^0^^^^-r^77 

[0013] *mmmm&vo¥mfcmiz, mm. #k^a, iv^a, m^^h 

fc*j, riia^jy^ mPAC©«5H-«itllfflaw»!*l!:*5»t5r2aj|jSrit!*^*, 
[0014] #»Efc:#5;kB§m?ftH:, asms*. £®i£8W**mJI£©IIB 

zwmmt, ^tmumtmmmmmtomKmtiit, mm, *x j&kss^ a 



WO 2005/064692 4 PCT/JP2004/017756 

<th-^<DKm&miaMKm^tirz4k&®¥mfrmbz<$t?o rib&j 

[0015] JtfJWfrWfctt, *^W^5f*^M^-h^oi:limtt, g&±ic 

^$£*Ufci*«Ji^ ^S1±«J&£*W^ Ib^TG^ IIIb^TG^&OTlb^TC 

ji^tt5Mf»#a«ft5»»«ii:, *»iRJi±i^^F*tfc, mm. 

[ooi6] ttWK&zx'-'t-xhi'-Ymox&m&iiz. mi±tm&&tvfcjgt 
mmmmt, mmmmm±^r^fitc mm, *x, #K5*a, ^$*3^ 

[0017] *»WJcJ;ntf , ^^^frBl^lIa^7C*S:K-^Lfci^^«fcO, fb^^N* 

[0018] *ftW<Dik&m^Wmtt.. }M<om^ Zn, Sn, Cd, In, GafrbM\ZftZ>'> 
«©fl^¥*ft«tt, Ila^TC^tLT, ia«OIIaJ^*Sr&tri»^*e*>oTf) 

[0019] *ftm<Dik&m*M&m<DWfej3mz.$o\ >-m, ±afe©j;5fc, *x 



WO 2005/064692 5 PCT/JP2004/017756 

Xtltf, Zn, Sn, Cd, In, Geifrt>m\StlZ>'Pft<bh-L O, S/^<b5Sl£Jx5'>&< 

th-L lum^m^^i-^t^^mwrnmrni-^t^x^ wnrnm 

[0020] mmWtLX\X IlaMTtmk&VotLX, lii(DIIal%|^tt 

-rzib&MtirX, mm. #k^a, ^^^^> *l5'>&<£ 

[oo2i] *mt<ofc^*m>m&<ommjsmK&\^ na&^fc^^L-t, na^jc 
*©«Mb4k i\zM7tm<DBWkm, jun^tMomM, nm^m^mmM, nam 
7^m(ommm.xmiam7cm<DmmM^m^t^x^ 0 

[0022] «PJ(D^^^^CDM^&Tii,^^^W^?>I@^^ttW 

Mm<DpHtettnmm<Dumz.£*)mbirz> 0 

[0023] *m*»tt©pHtt, mtf, Ty*^TXi5/xr*ry*^^A«Sr«-»i8Witc» 



WO 2005/064692 6 PCT/JP2004/017756 

&i-z>zt&-?zz>frbx»hz> 0 tit, wnmm&mmtzJMx, tmct^-^ 

ffimry^-v^ mkTy*t~v^ ^itr^e^^ mwer^-v&frbti 

mxm^ti^^<ti,mm^it^m^m^^t^x^ 0 
[0024] ^wm^m^mw-m^mwj^x^ it&wm m^^nm^fm 
mmm(Dffife<DMm\ iox;&±ioovuT(D&mfoxh%^ttim^\ urn 

<5 0 

[0025] unmmtm^t^mm^mK\t.mw<Dmm^nmm^m^hxhx\^ 
, mfc<D~m*^&mft<D-i®ofymPrfemimM£ikxh&^u m^un 

tK^x, mm^-, it&m*mfcWk<DWkW-mmtt^thx%^bxhz> 0 
[0026] ^mm^i^m^mw-^mm-^mK^ vc, mmmzmm-rziMx, \t 

&mtvx, mm., mm, B^mR^m&^b^mxm^^^<t 

hmmwt&mzMmfr'tz.bftxtto 
[0027] ^m^it^^mwm^m^m^ ^x, mmmzMmirzxmx, m 

[0028] *%w<D±mnmits ±^<dx^, wRumtmwmmmk<Dmttmw<Dfc 
\z.&tfz>^y7T-mt\sxmm-tz>o ^m^xhfiu, ^yyr-m^mn,^ 



WO 2005/064692 7 PCT/JP2004/017756 

[0029] ±m<o&\z, ^mmoit^m^m^m^yyr-mtx. 

[0030] -^mm<D±mmmx^ nam^m\ ^v*^*?^ ^h^^ax 

[0031] ^mm(Dmmit^^m^m<D-^^ Mlla (O, S)X«MIIa (O, o 

X X 

h, s) mu Mteffi&\ #k^a, -r^^A^^y^^d^sfm^^K 

^-0(D5n^, xteO. 0008-0. 012<DfSIS)T&5^«3;LV\ Ha^TC?^ 

[0032] #$i§^;«m?rete, ftRifcS<&te£fc¥$tt;& s x ibi£%^LTCu^f 

[0033] ^m^mmm^m^m^ ±.&<d£?^ ^yyr-mtLxmmir^it^ 

[0034] ^^<D±|im^^*&^J:tl,«,^^¥^^^^{tSlIa^^(D^ 
H»>J 1 

[0035] mmfflix\z, cuinse ^ni&^ffiicw-f ssffe tfwmmk%mf&£ j £z>z.t 

2 

2 



WO 2005/064692 8 PCT/JP2004/017756 

[0036] £f , XsWVyfmttffflLX, tf7Xmfo±\Z.Mom*J&f&LtZo W&s Mo 

2 

[0037] iEftS^*1-5Zn^^* (&) T*£>5i&te» (ZnCl ) flfcgt«r&#« 

2 

^mXh^lrmM (NH CSNH ) fc % Ca^^-rSIIaTC^^^-Cfc^m^ 

2 2 
2 4 

. 01mol/L, ^^©££#0. 2moi/L, ^^^^©ftft^O. 0001m 

oi/L, *ftr/*^©«a«). 5mol/Lfcfc$J:5iaPISEU^ ttTO^^H 
$©?&££85 < CKiagLfCo #»^©»*#&£Lfc«K:, CulnSe *jR&£ 

2 

[0038] ^m^Jl^Zn^^^^^^^^m^xa^m^^^^T^LfCo 

tft>fi^tc &%m<DWimZ, Zn^46. 2AU^%Xh 1 0, 0^37. 8j^^-%-Cfc«9, 
StfUl. mf-%Xm, HJ5S4. 4®^%"e*>t), Ca»0. 46JBK J ?-%'T?fcofc 0 
[0039] ±|B©«ft2fifefctifc%.tfx SftWCuInSe ^±(CZn(0, OH, S) :CaJg&& 

2 

[0040] mtl1Z4k&®*mftm<Dfcffi&&imCi -cm)tt2X 10 9 -e&ofc 0 

[0041] ft^,/^y7r-S^LT±IB©Zn^^^^^Ig^^*|iimmo-'W^ 

[0042] iai^^fc^c^mm«, ^*hv-^©*iim^fcoT, < 

ffiitd^^tbTtCudn, Ga)Se Igl3 («Jfc/l)^ Mojg£l2©fdl©--|fl$©^cB 

2 

±m^§*bfcpffil^0ttJL»tel7i:, Cu(In, Ga)Se JRl3±f!:^$*ifeZn(0 



WO 2005/064692 9 PCT/JP2004/017756 

, OH, S) :Cmi4(Zn%4k&®*mftm)b, Zn(0, OH, S) :Caflll4±K:j&« 
$tlfcZnOBI15 (M) ZnO«ll5±H:^$tl^V^AHB^b«>^ (IT 

o) J8ii6 ^ Trom6(D-U(Dmm±\mmtitznmmm^mm 

[0043] lan^^^fc^umm^wT^iai-LTiiitL^o *1\ tfy^mmiizmm 

)^LTMo^l2(^l/tm)^^b7io fe> MoJ^12^^®(C % Cu(ln, Ga)Se 

jgi 3 ^ m) mmmfctextem^it. 

2 

[0044] W&kmtjjffiZXoX* Zn(0, OH, S) :Cal^l4(^100nm)^Cu(In 

, Ga)Se mi3<D£miZ.Mf&L1to ftt^ Zn(0, OH, S) :Ca£l40>£BiK:» ZnO 

2 

, ITOj^l6(^100nm)$r^/^yy^^J;oT^Uio ZnO]g£l5,&.0ITO 
JKie^J^Sfc*©^^!^^ ^JEE^l. 07Pa(8X 10~ 3 Torr) T*&5T 

, ITOj^l6^^L^^, Mo£Cu(ln, Ga)Se <W^£flJfflLTCu(ln, Ga) 

2 

se m&itmtt\zm*)w. Mo*ii2o-^*a$*fc, rrome^igx 

2 

^MoJ^12^mi±lt^®%S5i9(cm^^->'^|&d^c^^o{t-t > Ni 
oTNiCrJg©£jg|iy£jifcU pmU^l«9ttlUm^l7 (J^/?350nm) £n««9tHLS4® 
[0045] Ull^^^fciCl^m^^, AM(3iT^)^l. 3$g;$ s 100mW/cm 2 
64V-Cfc0, 0#&^at^34. 2raA/cm 2 -Cfel9, ftHHWO. 65Xh9, x.*A<% 

-m&mwiA. 2%T*fcofc 0 

[0046] (JtttfUl) 

Hife^Jlt^JttSE^fe^, H«JlK*5tt$Zn(0, OH, S) :CaJgtl4K:ftx.TZ 
n(0, OH, S)§t£^&Lfc.£W2, llll^$tbfc*:^«?&^I^C^-CJtWJ<D 

*B&s?a^ss3tufeo zn(o, oh, s)jrw: % tt&mazm\&wvj>&& 



WO 2005/064692 10 PCT/JP2004/017756 

[0047] itmm<D±mnmiz.MLxt.mi\^titz±mnmzM^m\^mtm~ 

[0048] jtwuo*nmm^^-r?)i:iM;m#tt«> mi^^ntc±mnm^it-<x 
[0049] ^wj2-e«, cu (in, Ga) Se mm^mm^-r^m^b. tfmmmbzmmz 

2 

ItZZblZX*), gftWCudn, Ga)Se ^_h^Zn^^^^^0«it« 

2 

m^^xmn-r^ 

[0050] ifcT % ^y^yv^&^fflLT, #7*£«±fcMoJg&7&fcLfc. Mo 
R_LfcCu(In, Ga)Se WRfcflfcfcLfc, ^miO, 2tf*a&ffc*a^TUfc. 

2 

[0051] m&frSGirzznfc&to m) xhmmmm (z n (ch coo) ) 

3 2 

^^5S^^T*fo£^-B<3if (NH CSNH Ba^Wf-^IIa5c^t^-e 

2 2 

frSSttflyWA (BaCl ) b, 7^7(NH ) @M7>W[XA(CH COONH 

2 3 3 4 

mol/L, ttmmomjg&O. 2mo\/U mk'W&OmmtfO. OOOlmol/L, 
T^=T©jftf£dSO. 5mol/L, BMfcTy*— *A0>Me#O. lmol/L^ftSJ;? 

fcfcfc, Cu(In, Ga)Se »«»#*r*SfrSr, flteO^ffi. *m«^fcMfbfc. * 

2 

[0052] ^«^2©Zn^<b^^^#^om^^xa^«-T^3fe^feT^=tffL7t 0 

rO^^*3V>T, Zn^^^ft»>£>Zn, O, SdSflSfflSflfc, OOls 
m^O^^/^-^«y^«-i^J:^>Zn^^^^#:^4'(C^(t^O^ 

0^!fei:OHi:OZ:o<D^-e#^LTV^r^^^>o7to i*GI!l«*##*f 



WO 2005/064692 



11 



PCT/JP2004/017756 



tffrfrotCo &7Lm<DM%.^ Zn^46. 24^%-efe«9, 0^37. m^/oXm, 
S#ll. iVom^X-h*), H^4. 4M>*%X*m. Ba^O. 46Jg^%T^ofc 0 "ttt> 
ZnlJ®-7-fcfc^ BateO. 01Jg-T-%T*fcofc: 0 
[0053] iK^^&^X.^ Cu (In, Ga) Se ^SLkKZn (O, OH, S) : BaBl^g 

2 

[0054] #bftfdtl^^#tt§£tf>ft^&^ ( Q -cm) f*2 X 10 9 -Cfcofc 0 

[0055] ^CtC ^JS^JlirP^^LT^Hmm^^bfCo AM(3iT^ 

)#i. 5-efc«9, &mnoomw/cm 2 xhmwxmftzm%s\,r, xmrnm®®. 

«3x ftj»B*#0. 66-T?fc«9,^/^-^^Wl4. 8%-efoo/c 0 
[0056] mfe^l36^2lCOV^-C»Zn(0, OH, S)x:IIaJl^^^fflV^J^(f^, Zn 
(O, S)x:IIaJg7Gi5^ Sn(0, OH, S)x:IIaJS7C^> Cd(0, OH, S)x:IIaM7Gi^ 
CdZn(0, OH, S)x:IIaJS5c^,ZnSn(0, OH, S)x:IIaJl5n^ ln(0, OH, S) 
x:IIa|R7C^Ga(0, OH, S)x:IIaJS5n^, InGa(0, OH, S)x:IIaM7C^ ZnG 
a(0, OH, S)x:IIaJl7G5^ Znln(0, OH, S)x:IIaM5c^> CdS:IIaM7C^ Zn 
SrllaMTG^ In S iHa^TC^t, Ga S :IIaJl7n^ In O :IIaM7G^ Ga O :IIa 

23 23 23 23 

[0057] Wtf3>V*s*?J* (CaCl ) (DWiMM^^t^, ZnCa (O, OH, S) <Dx<D{&%l[k<D 

2 X 

[0058] [£l] 



WO 2005/064692 



12 



PCT/JP2004/017756 



ma 


ZnCa x (0,0H, S)£> 


(Q-cin) 


RJttSE 

(V) 


mm. 

(inA/cmO 




wm<x> 


i 




1X10" 


0. 26 


8.5 


0.23 


0.5 


2 


0.0001 


1X10 ,J 


0.26 


12.0 


0.33 


1.0 


3 


0.0008 


8X10 9 


0.63 


32.8 


0.63 


13.0 


4 


0. 001 


8X10 8 


0.63 


33.1 


0.63 


13.1 


5 


0.005 


4X10 9 


0.63 


33.6 


0.64 


13.5 


6 


0.01 


2X10 9 


0.64 


34.2 


0.65 


14.2 


7 


0.012 


2X10 9 


0.64 


34.1 


0.65 


14.2 


8 


0.1 


4X10* 


0.45 


26.0 


0.43 


5.0 



coo59] mt^%mm<o\^m^mwmbx^nm^hmmm:^t^ 
[oo6o] mmm3<Dit^m^mi^m(Dwm^^u^m2\z^yyx^i- 0 znca 

(0,OH,S)tf)xiiim 0008-0. 012ffi*&)<DmS&®^fftt.U^btfftfr% o 

[0061] m3\tmmm3<D±mnm,(D^/v^-m^m%)^yyituz.h(Dx, znca 

x 

(0,OH,S)Ox{it^O. 0008-0. 012(J^^-Jt)(^|5ia^^^$f*U^t^>9-d^ o 

[0062] mkJj^^MCaCi ) mt^^y^MMgCi ) , Xitmt^y^ 

2 2 

2 

MWmn-'W&, Mlla (O, OH, S) ({fib, MteZn)Ox£^1- 0 

X 

[0063] \m\ 







(0-cin) 


(V) 


OnA/cm 2 ) 


mm* 




9 


MgC 1 2 
0.001 


9X10 9 


0.63 


34.8 


0.66 


14.5 


1 0 


MgC 1 z 
0.01 


2X10 9 


0.62 


33.6 


0.64 


13.3 


1 1 


S r C 1 2 
0.001 


7X10 9 


0.63 


34.5 


0.65 


14.1 


1 2 


S r C 1 2 
0.01 


3X10 9 


0.63 


33.8 


0.63 


13.4 



[oo64] m2^b^mmm(D^^m^mt±mnmitm^^^Ltzo 



WO 2005/064692 



13 



PCT/JP2004/017756 



[0065] mmmi m*5v ^x&mTt&fc&tt&ftz&ttmm&Lito mm® (znci ) \z 

2 

[0066] [£3] 







(Q-cm) 


WE 

(V) 


OnA/cm*) 


mm* 




1 3 


0.005 


6X 1 O 9 


0. 6 4 


34. 5 


0. 63 


1 3. 9 


1 4 


0.005 


4X 1 O 9 


O. 6 3 


34. O 


0. 6 4 


1 3. 7 


1 5 


0.005 


6X 1 0 9 


O. 6 5 


3 3. 1 


O. 64 


1 3. 8 


1 6 


0.005 


5X1 0 9 


0. 65 


34. 2 


0. 64 


1 4. 2 



[oo67] mt^mmm^m^mw-mtx%nm\^mfm^mUz. 0 
cooes] mm±<Dmmmm 

#5o 



WO 2005/064692 



14 



PCT/JP2004/017756 



C. IIa^7n^ 

[3] m^^ii, 

Zn(0, S):IIaJS7C^, 
Zn(0, OH, S):IIaJR5c* % 
Sn(0, OH, S) :IIaJi7U^ 
Cd(0, OH, S) :IIa^7C^, 
CdZn(0, OH, S) :IIaJB5n3fc, 
ZnSn(0, OH, S) :IIaJl5ni{f > 
ln(0, OH, S):IIaJS5G3(f, 
Ga(0, OH, S):IIafl*7G#, 
InGaCO, OH, S) :IIaJR5£*, 
ZnGa(0, OH, S) :IIaJl7n^, 
Znln(0, OH, S) :IIa^7n^ % 
CdS:IIaJl7C^> ZnSrlla^TE^ 
In S :IIafla7U^ Ga S :IIaJS7C^> Xte 

2 3 2 3 

In O :HaH5cKf , Ga O : IIaM5cf^&5» #£llCBtf©f&&*>¥ilMMt. 

2 3 2 3 

M mmk&®*MftWi<Dtmimm%, 5 x io 8 q ■cmwn x io n q -cmgrt 

[5] ffE^^^^flcJKO-Jft^tt, Mlla (O, S)XteMIIa (O, OH, S)(fIL, M 



WO 2005/064692 15 PCT/JP2004/0 17756 

,x{20. 0008-0. 012O$5ffl) ^511*^1 KlE*©fc#*b¥*frll. 
[6] mMk&to¥mftm<Dlgmfts 10nm^±150nmJ^T<^fflftT*&£f»^mi 

[7] XX, #KS«^ ^^A^^!J^^^«^^<it>-o^^ 

A. M§fe\ *X> #KS5^ ^^A&Wy«?^^aitfH«^*<^-o<D7ciS 
C. IIa^7G^ 

[8] MIBIIa^7C^>fk^^LT, MiEIIa]0!5G*®*iWfc«K flffBHa#!5G3[f <03»Mb«5 
, MElIaSJ57c5d<Z)^b«J, ffllBnaSOT*0«BWfi, WIBIIal!g5c*OflHftlfiXH: 
MIBIIa^^O^^^V>^^7^|B«^b^^^^^Si5i^feo 

[9] ME^b^^#frl!!l^ttl$«xefc4bNt*MIBIt^^©pHtt, 9&±1 1 

[io] ffiszttnfemzmm-fzxm^^x, $fy^\zry^7^\mt>irzt^ 

[12] Wfmtftmz%MRt&Jttte& tmrytttJ&LtLX, mmry*- 



WO 2005/064692 1 6 PCT/JP2004/017756 

[H] mmk&w*mfcmmm^z>xux\ mumfc*mmmtmwz.mm- 
[15] mmtPrmfenm-ttn-z, mm&mttfc&mtvx, mmm, wm, 

[i6] mmtwmwmmtzxnx, tmsfc&mtvx, r*mmRxf?-*T±vr 

[l?] mmtmmmt^mmtit^^m^mmmmmm^^m^xmmi-^ 
,xitmmmmmt^m^m^mt%nmmmmmm^<Di\mxmmL 

C. Ila^TC^ 

[is] mmii*)fe7G%t>K -vf&sVK xhvy^v&juz'VJV&xhzm 

[19] mMk^^mftMHD-ti&tii* Mlla (O, S)Xf*MIIa (O, OH, S) ({fiU M 

X X 

attO. 0008-0. 012O$5ffl)-efc5m^l7(CfB^O^:lim?& < , 

[20] m^t^m^mi^m(DmmmoTmi^±i50nmur<D^m\HxhmMmi7 
[21] mbem^®^ Jbmtm. maM7cmRxmaMKmtt%i-z4b&M*mft 



WO 2005/064692 



17 



PCT/JP2004/017756 



[22] Mm%wtiim<Diftm4k&V!>¥mmz, ^imibmytmtLxcu^^u ttriEnib 
[23] mutmmmt^Rumt^m^m^mmmmnm^<D)mmxmmir^ 

mm, #k^a, 4yv$j*&Tfwvj*fabmtftiz&t£<kh-^*^ 

m^(Dummm^ntzmBunmmtmm<p^<thm^.t^mm^x, 
a. mm. ^y^^mim^^hm\tfi^ptKth-^(D^m 

C. IIa$57C^ 



Inventor: HASHIMOTO et al. 
Docket No.: 10873.1782USWO 
,«nc «w j Tit,e: COMPOUND SEMICONDUCTOR FILM, SOLAR CELL, AND PRODUCTION 

WO 2005/064692 thereof 

Attorney Name: Douglas P. Mueller 
Phone No.: 612.455.3804 
Sheet 1 of 2 



[Hi] 



4/017756 




[02] 



10X10 13 
10X10 12 
9 10X10 11 

2 ioxio 10 

g 10X10 9 

gig 

* 10X10 8 



10X10 7 - 



10X10 5 




0.0001 



0.0008 
0.001 



0.012 



0.01 

x in ZnCa x (0,0H,S) 



0.1 



WO 2005/064692 



[03] 



Inventor: HASHIMOTO et al. 
Docket No.: 10873. 17 82 US WO 

Title: COMPOUND SEMICONDUCTOR FILM, SOLAR CELL, AND PRODUCTION 
THEREOF 

Attorney Name: Douglas P. Mueller 
Phone No.: 612.455.3804 
Sheet 2 of 2 



04/017756 




0.001 0.01 
x in ZnCa x (0,0H,S) 



0.1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/017756 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L31/0336, H01L31/072 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L31/00-31/119 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Kbho 1971-2005 Jitsuyo Shinan Toroku Kbho 1996-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 

X 
Y 



JP 2000-323733 A (Matsushita Electric 

Industrial Co. , Ltd.) , 

24 November, 2000 (24.11.00*), 

& DE 100010177 A & US 6259016 B 

JP 2000-332273 A (Matsushita Electric 
Industrial Co. , Ltd.) , 
3 0 November, 2000 (30.11.00), 
(Family: none) 

JP 11-26789 A (Yazaki Corp.), 
29 January, 1999 (29.01.99), 
(Family: none) 



1-2,4,6, 
17-18,20-22 
7,14,23 



1-2,4,6, 
17-18,20-22 
7-16,23 



1-4,6,17-18, 
20-22 



[U Further documents are listed in the continuation of Box C. 



□ See patent family annex. 



»E W 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



°T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the clai med invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

a & M document member of the same patent family 



Date of the actual completion of the international search 
04 February, 2005 (04.02.05) 


Date of mailing of the international search report 

22 February, 2005 (22.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



t? nrvrrrn i a /■ . . . , t 1 . »\ ft . rs r\r\ a\ 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/017756 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 



Y C.H.HUANG et al., "Study of Cd-free buffer 1^23 
layers using Inx(OH / S)y on CIGS solar cells' 7 , 

Solar Energy Materials & Solar Cells, Vol.69, 
2001, pages 131 to 137 

Y K. KUSHIYA et al . , "Application of Zn-Compound 1-23 
Buffer Layers for Polycrystalline CuInSe2 -Based 

Thin-Film solar cells", Japanese Journal of 
Applied Physics, Vol.35, August 1996, Part 1, 
No. 8, pages 4383 to 4388 

X I.K.SOU et al., "Molucular-beam epitaxy-grown 1-4,6 

ZnMgS untraviolet photodetectors" , Applied 
Physics Letters,, Vol.78, No. 13, 26 March, 2001 
(26.03.01), pages 1811 to 1813 



□3 

rn 
H 

i 

W 

r~ 
m 



B^WJP## P.CT/JP2004/01 77 56 



a. %m<om-tzmwm mimMm (i po ) 

Int. CI 7 HO 1 L3 1/0 3 3 6, H01L31/072 



B. ffl&ZftvttftW 



wiESrfi i ofcft/Ms»ish mmm&m (ipo ) • 

Int. CT HO 1 L3 1/00-3 1/1 1 9 



1922-1 996f 
1971-2005¥ 
1 9 94-2 0 0 5¥ 
1996-2005^ 



C. 



aii-*-5 4:B»&ft$:fcift 



X 



JP 2000-323733 A tt&T*TO3R»5S£tfc) 
200 0. 1 1. 24 
& DE 100010177 A 
& US 6259016 B 

JP 2000-332273 A '(feTflK»SJK*3*^tt) 
2000. 11. 30 (77 $ y-&L) 



1-2, 4, 6, 17-18, 

20-22 
. 7, 14, 23 



1-2, 4, 6, 17-18, 
20-22 
7-16, 23 



TAJ «fcH5tOife«SJt-C»ft<^ -JRWftflFTKlPSrSH- 

roj nm\z£z>M?F, mm, m*mz.&Ri"ZXtsk 



©a#?© <t «> e i ffl-f s * © 
r&j n— ^fyh77 ? y— sat 



04. 0 2. 20 0 5 



22.2.2005 



B#S#fF;f (I SA/J P) 

Sffi*# 100-8915 
JCfcSFf ft ffl K1R#IB=T B 4 * 3 * 



mm mm 



2K 



9 20 7 



HiS#-^ 03-3581-1101 F*3$l 3253 



SWPCT/ISA/210 (*2"5-3>) (2 0 04^1^) 



g&UM* PCT/JP200 4/0 1 7 7 5 6 



C Q»S) 



x 



J P 11-26789 A (^J8mil<*^tt) 
1999. 01. 29 (77§y— fcU 

C.H.HUANG et al., "Study of Cd-free buffer layers using Inx(OH,S)y on CIGS solar 
cells", Solar Energy Materials & Solar Cells, Vol.69, 2001, pp.131-137 

K.KUSHIYA et al., "Application of Zn-Compound Buffer Layers for Polycrystalline 
CuInSe2 -Based Thin-Film solar cells", Japanese Journal of Applied Physics, Vol.35, 
August 1996, Part 1, No.8, pp.4383-4388 

I.K.SOU et al., "Molucular-beam epitaxy-grown ZnMgS untraviolet photodetectors", Ap 
plied Physics Letters, Vol.78, No.13, 26 March 2001, pp.181 1-1813 



1-4, 6, 17-18, 
20-22 

1-23 



1-23 



1-4,6 



03 

m 
> 

r- 
> 

r* 

m 

o 
o 

■o 
< 



li^PCT/ISA/2 10 (*2^-S?OiW!*) (2 0 0 4<*fUJ) 



